Abstract. Heating of 3-methyl-1-(pyrid-2-yl / 4-chlorophenyl)-2-pyrazolin-5-ones (1) and some aromatic aldehydes at 150 -160 o C affords the corresponding 4-arylidene-2-pyrazolin-5-ones (2) as colored products with high yields. These new products were characterized by UV-vis, FT-IR and 1 H NMR spectro scopic techniques and elemental analysis.
Introduction 5-Pyrazolones are very important class of heterocycles due to their biological and pharmacological activities [1, 2] which exhibit an antiinflammatory [3] , herbicidal [4] , fungicidal [5] , bactericidal [5] , plant growth regulating properties [4] , antipyretic [6] and protein kinase inhibitors [7] , Also, they are used as key starting material for the synthesis of commercial aryl/hetarylazopyrazolone dyes [8, 9] . On the other hand, it is well known that the most important commercial application of 4-arylidenepyrazolones that some of them have anti-fungal properties [10] [11] [12] [13] , while, others were used as photographic dyes or intermediates in pharmaceuticals [14] [15] [16] .
The approach reported here deals with the synthesis of some new intensely colored 4-arylidenepyrazolones which might have new pharmacological and commercial applications.
Experimental
All melting points reported are uncorrected. IR spectra were recorded using Perkin Elmer's Spectrum RXIFT-IR spectrophotometer (ν in cm −1 ) The NMR spectra were recorded on Bruker Avance DPX400 spectrometer, using pyridine-d 5 as a solvent and TMS as an internal standard (chemical shifts in δ values in ppm). The UV-vis Spectra were recorded in ethanol using Shimadzu, Carry 50 (λ in nm). Elemental analyses were preformed on Perkin Elmer 2400, series II micro-analyzer. Pyrid-2-ylhydrazine and 4-chlorophenylhydrazine hydrochloride are an Aldrich products and they are used without any further purification.
Condensation of Ethyl Acetoacetate with Arylhydrazines. Formation of 1-aryl-3-methyl-2-pyrazolin-5-ones (1a,b)
A mixture of ethyl acetoacetate (0.024 mol) and Pyrid-2-ylhydrazine and 4-chlorophenylhydrazine hydrochloride (0.025 mol) was heated under water condenser in an oil bath at 150-160˚C for 3h then cooled and triturated with diethyl ether (20 ml). The ether was removed by filtration and the solid residue was crystallized from ethanol to give 3-methyl-1-(pyrid-2-yl)-2-pyrazolin-5-one (1a) and 1-(4-chlorophenyl)-3-methyl-2-pyrazolin-5-one (1b), respectively. The physical data of 1-aryl-3-phenyl-2-pyrazolin-5-ones (1) are listed in Table 1 . A mixture of 1-aryl-3-methyl-2-pyrazolin-5-one (1a,b) (0.01 mol) and aromatic aldehydes (0.012 mol) namely, benzaldehyde, 4-methylbenzaldehyde (p-tolualdehyde), 4-methoxybenzaldehyde (panisaldehyde), 4-chlorobenzaldehyde, 4-bromobenzaldehyde and 3,4-methylene-dioxybenzaldehyde (piperonal) was heated in an oil bath at 150-160°C for 4h, cooled, triturated with ether (20 ml) and filtered off. The coloured residues were crystallized from the proper solvent to give the corresponding, 1-aryl-4-arylidene-3-methyl-4,5-dihydro-1H-pyrazol-5-ones (2a-f, 3a-f) respectively, as coloured products. The physical data of 4-arylidenepyrazolones (2, 3) are listed in Table 2 respectively. 
Results and Discussion
Heating of ethyl acetoacetate and hydrazine derivatives, namely, pyrid-2-ylhydrazine or 4-chlorophenylhydrazine hydrochloride at 150 -160 o C underwent cyclocondensation to give the corresponding 3-methyl-1-(pyrid-2-yl)-2-pyrazolin-5-one (1a) and 1-(4-chlorophenyl)-3-methyl-2-pyrazolin-5-one (1b), respectively, which are used as key starting of the synthesis of the new 4-arylidene-5-pyrazolones.
The 1-aryl-3-methyl-2-pyrazolin-5-ones (1 a,b) exist in two tautomeric forms (I and II) due to their keto-enol tautoumerism, The spectral data proved that pyrazolone (1a) exists mainly in enol form due to interamolecular chelation by H-bond while (1b) exists in keto form [17, 18] (Scheme 1).
This phenomenon is confirmed by 1 H NMR IR absorption spectra as shown in Table 3 . Fusion of an equimolar amounts of Ethyl acetoacetate with pyrid-2-ylhydrazine or 4-chlorophenylhydrazine hydrochloride at 150-160 ˚C afforded 3-methyl-1-(pyrid-2-yl)-2-pyrazolin-5-one (1a) and 1-(4-chlorophenyl)-3-methyl-2-pyrazolin-5-one (1b), respectively in high yields.
The most characteristic behavior of 2-pyrazolin-5-ones is the outstanding reactivity of the methylene group at C-4. Therefore, this position undergoes the characteristic condensation and substitution reactions of the active methylene group [19] [20] [21] .
Fusion of an equimolar amounts of 1-aryl-3-methyl-2-pyrazolin-5-ones (1a,b) with aromatic aldehydes, namely:, benzaldehyde, 4-methylbenzaldehyde, 4-methoxy-benzaldehyde, 4-chlorobenzaldehyde, 4-bromobenzaldehyde and 3,4-methylenedioxybenzaldehyde (piperonal) at 150-160°C afforded 1-aryl-4-arylidene-3-methyl-4,5-dihydro-1H-pyrazol-5-ones (2a-f, 3a-f) respectively, as intense coloured products in high yields (Scheme 2). 
The structure of 4-arylidenepyrazolones (2,3) have been established by IR, HNMR and UV-vis spectral data which are listed in Tables 4 and  5 , respectively, and elemental analysis of Table 2 . It was observed from UV-vis absorption spectra in ethanol ( Table  2, 3) of 4-arylidenepyrazolones that λ max ranges from 334 to 383 nm proved that 4-arylidene substituents with electron donating groups 4-OMe and 3,4 -O-CH 2 -O results in bathochromic shifts.
.
